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The present study compared the performance of 141 males and 94 females with lateralized brain damage,
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measures of cognitive abilities across five different domains. The cognitive domains included attention and
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construction. The number of subjects in each cell was greater in this study than in any of the other studies that
have been reviewed here. Using two-way ANOVA analyses for 15 test variables, no significant interaction or
main effects were found for gender and laterality once the Bonferroni adjustments were made to control for
artificial inflation of the alpha rate. The adjusted alpha was .003. While there were no significant gender
differences found among the groups in any of the five cognitive domains tested, there were some marginal
findings for laterality effects. The neuropsychological tests most sensitive for laterality included Longest Digit
Span Forward (p = .092), Logical Memory I (p = .023), Logical Memory II (p = .071), Rey-Osterrieth
Complex Figure Test Copy (p = .079) and Delayed Recall (p = .043), and Block Design (p = .007). All
differences were in the expected direction, with damage to the right hemisphere producing lower scores on
the Rey-Oterrieth Complex Figure Test both Copy and Delayed Recall, and Block Design, and damage to the
left hemisphere producing lower scores on Digit Span Forward, and Logical Memory I and II. Implications of
these results are discussed .
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ABSTRACT 
The present study compared the performance of 141 males and 94 females with 
lateralized brain damage, consistent etiology of brain injury (stroke) and consistent length 
of time since onset of injury on individual measures of cognitive abilities across five 
different domains. The cognitive domains included attention and working memory, 
language, verbal learning and memory, visuospatialleaming and memory, and 
visuospatial construction. The number of subjects in each cell was greater in this study 
than in any of.the other studies that have been reviewed h~re. Using two-way ANOV A 
analyses for 15 test variables, no significant interaction or main effects were found for 
gender and laterality once the Bonferroni adjustments were made to control for artificial 
inflation of the alpha rate. The adjusted alpha was .003. While there were no significant 
gender differences found among the groups in any of the five cognitive domains tested, 
there were some marginal findings for laterality effects. The neuropsychological tests 
most sensitive for laterality included Longest Digit Span Forward (p = .092), Logical 
Memory I (p = .023), Logical Memory II (p = .071), Rey-Osterrieth Complex Figure Test 
Copy (p = .079) and Delayed Recall (p = .043), and Block Design (p = .007). All 
differences were in the expected direction, with damage to the right hemisphere 
producing lower scores on the Rey-Oterrieth Complex Figure Test both Copy and 
Delayed Recall, and Block Design, and damage to the left hemisphere producing lower 
scores on Digit Span Forward, and Logical Memory I and II. Implications of these 
results are discussed . 
.......•.. _--_._._-
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INTRODUCTION 
Higher cognitive functioning is mediated primarily in the cerebral cortex and 
related forebrain structures, and different regions of the cerebral cortex mediate different 
cognitive functions (Kolb & Whishaw, 2003). Mediation of cognitive functions by these 
cortical areas is lateralized and the two cerebral hemispheres of the brain are functionally 
asymmetrical, despite the fact that both halves typically work as a coordinated unit 
(Turkington, 2002). In 1865, Broca's patient with aphasia and focal left frontal damage 
provided some of the first solid empirical support for the theory of intrahemispheric 
specialization of function and Broca concluded that the left hemisphere was dominant for 
language in most people (Rains, 2002). In 1876, Hughlings-Jackson suggested that the 
right hemisphere is specialized for functions such as spatial and perceptual processing in 
most individuals (Allen, 1983; Rains, 2002). Since that time, neuropsychological 
researchers have continued to explore functional hemispheric lateralization and the 
factors that influence it (Kolb & Whishaw, 2003; Rains, 2002). In particular, some 
researchers have studied the effects of gender on hemispheric lateralization. 
Gender Related Neuroanatomical Differences 
There are several neuroanatomical differences between the genders. To begin 
with, brain size in healthy adult males is 10-15 % larger (100 grams) on average than in 
females, reflecting an estimated difference of 4 billion cortical neurons. This size 
difference is present even when corrections are made for individual body size and height 
(Ankney, 1992; Pakkenberg & Gundersen 1997). 
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It is also well established that, in most people the right frontal area is wider than 
the left frontal area (Lezak, 2004). Additionally, the right frontal pole extends beyond the 
left, while the opposite is true of the occipital pole. Usually the central portion of the right 
hemisphere is wider than the equivalent portion of the left hemisphere, and the planum 
temporale is often larger on the left side in right-handed people. However, while the 
above findings are true for most adults, males show greater degrees of frontal and 
occipital asymmetry than females. Asymmetry in cortical temporal and parietal areas 
tends to be generally greater in right-handed men than in women. There appears to be 
greater fissurization of the anterior cingulate gyrus in the left hemisphere of most males, 
while Heschl's gyri may be larger in females bilaterally. Additionally, the putamen and 
globus pallidus may be larger in men (Lezak, 2004). 
Other neuroanatomical differences found in healthy human brains include a small 
difference in size of the posterior region of the corpus callosum, called the splenium, 
where females are favored (Dries en & Raz, 1995). Some studies also show that the 
corpus callosum in general is larger in females than in males (Lezak, 2004). Females also 
have a larger cross-sectional area through the anterior commissure than do males, even 
when the correction is not made for the larger size of males' brains. The massa 
intermedia, connecting the two sides of the thalamus, is more often missing in males than 
in females, and when present, females have the advantage there as well (Allen & Gorski, 
1991). Kimura theorizes that these differences may explain why females may have less 
------~--------.... ------- ~~-
lateralization of cognitive functions than males, and why they may use more verbal 
mediation during spatial tasks (1999). 
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There appears to be a large difference between males and females in the 
hemispheric asymmetry of the planum parietale, an area of the parietal lobe at the 
posterior end of the Sylvian fissure (Kimura, 1999). Measurements have shown that 
overall, the right hemisphere surface area of this structure is larger than the left 
hemisphere surface area in right-handed people. This is significant, because this structure 
in the left hemisphere of right-handed people contributes significantly to control of 
speech and manual movements, although this may only be true of males (Jancke, 
Schlaug, et al., 1994). However, in the right hemisphere it appears to contribute to spatial 
ability. The opposite was found to be true of left-handed people, in that the females 
showed a much larger rightward asymmetry than males, while males tended to show a 
slight leftward bias. Thus, it has been theorized that the variation in size, or degree of 
rightward asymmetry of the planum parietale, may predict spatial ability in some manner 
(Kimura, 1999). 
Additionally, there are some neuroanatomical gender differences present 
developmentally. De Lacoste and colleagues (1991) used volumetric analysis on 21 fetal 
brains and found greater weight of the right hemisphere in the male brains and greater 
weight of the left hemisphere in female brains. These differences were found primarily in 
the prefrontal and the striate-extrastriate region and suggest that asymmetry begins as 
early as the period of neural induction (Spreen, Risser & Edgell, 1995). 
Despite strong genetic tendencies that normally establish speech in the left 
hemisphere in most individuals, it has been demonstrated that under certain conditions, 
11 
the right hemisphere has some language capabilities. Unilateral lesions, including left 
hemispherectomy sustained in early life, do not prevent the development of language 
(Pincus & Tucker, 2003). Additionally, recovery of speech in left-hemisphere damaged 
adults may be secondary to reorganization of language sources in the right hemisphere as 
well as the left (Pincus & Tucker, 2003). 
It appears that although brain size is the same overall in males and females until 
about age two or three, from that point forward male brains grow more quickly until adult 
brain weight is reached at five to six years of age. Starting at approximately age 25 the 
corpus callosum tends to become smaller with advancing age in males but not in females. 
This may indicate that brain aging takes place earlier in males than in females (Lezak, 
2004). Additionally, a morphometric analysis by Clarke and colleagues (1989) showed a 
pattern of differences in the development of the corpus callosum in females that has been 
interpreted by Kimura (1987) as the basis for more interhemispheric interaction in 
females. However, while it has been demonstrated in some studies that the corpus 
callosum is relatively larger in cross section in females than in males, perhaps indicating 
more hemispheric interaction, Brodal cautioned that "these speculations have not been 
confirmed by further and more comprehensive studies (2004)." Additionally, several 
studies have been unable to confirm gender differences in the size of the corpus callosum. 
They are at best very small, whereas individual variations are co~paratively large. 
There have been some differences reported at the microscopic level as well. 
These include greater neuronal density in the language areas in men and larger neuropil 
volumes in women (Lezak, 2004). Gender related neuroanatomical differences are 
summarized in Table 1. 
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Table 1 
Gender Related Neuroanatomical Differences 
N euroanatomical Differences Males Females 
Average adult brain size Larger Smaller 
Degree of hemispheric asymmetry Higher Lower 
Planum temporale Left side larger than Symmetric 
right 
Fissurization of anterior cingulate gyrus Larger Smaller 
Heschl's gyri size Smaller Larger 
Putamen and globus pallidus size Larger Smaller 
Splenium size Smaller Larger 
Cross sectional area through anterior Smaller Larger 
commissure 
Massa intermedia missing More often Less often 
Massa intermedia size Smaller Larger 
Hemispheric asymmetry of planum Right hemisphere Left hemisphere 
parietale larger larger 
Fetal brain weight Right hemisphere Left hemisphere 
greater greater 
Brain growth after 2-3 years old Grows faster Grows more slowly 
Corpus callosum size in general Smaller Larger 
Corpus callosum size after 25 years old Decreases Remains the same 
Neuronal density in language areas Greater Lesser 
13 
Neuropil volumes Lesser Greater 
Association oj Neuroanatomical Differences to Cognitive Function 
While some researchers have postulated that the gender difference in brain weight 
might be related to the gender differences in spatial ability (Ankney, 1992), imaging 
studies have shown correlations of brain weight to general intelligence as measured by 
standardized IQ tests, but not to differences between visual-spatial and verbal intelligence 
as measured by Performance IQ (PIQ) over Verbal IQ (VIQ). While some significant 
gender differences have been found on subtests of the Wechsler Adult Intelligence Scales 
(WAIS), the subtests with significant correlations to brain size were Digit Span and 
Arithmetic, measures · of attention and working memory. No gender differences were 
found on the Block Design subtest, which is part of the PIQ and assesses visual-spatial 
construction ability (Kimura, 1999). Additionally, no differences have been found on the ' 
Vocabulary subtest of the W AlS, a subtest that factors into the VIQ. 
Gender Related Neurophysiological Differences 
With regard to physiological differences, research has demonstrated that cerebral 
blood flow is greater in the right frontallobe in males but not females, while the average 
amount of overall cerebral blood flow is higher in females by approximately 11 % 
(Rodriguez, Warkentin, Risberg et al., 1988). In addition, cerebral blood flow in females 
tends to decrease with age, but this appears not to be the case with males (Lezak, 2004). 
Sex Hormone Fluctuations and Cognitive Function 
Some investigators have examined the influence of hormones on cognition in 
females and have found that on tasks testing visuoperceptual ability, left visual field 
.. _._ .. ..... _ -_ .... __ ... . _ .. _ ......... _ ... _ .. _----- --
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superiority is generally highest during the menstrual phase when female sex hormones 
are at their lowest levels (Lezak, 2004). However, in the premenstrual phase when female 
sex hormones are at their peak, there is less left visual field superiority and even some 
right visual field superiority in some women (Hampson, 1990; Heister et aI., 1989). 
Heister and colleagues hypothesized that this variability may account for some of the 
findings on gender differences in cerebrallateralization (Lezak, 2004). Additionally, on 
tasks of verbal and music dichotic listening, Sanders and Wenmoth (1998) found that in 
females there was a right ear advantage for verbal tasks during the midluteal phase that 
was not evident during other times in the women's cycle, and a left ear advantage for 
musical chord recognition during menses that was not apparent during other times.in the 
women's cycle. 
With regard to language, Wolf and colleagues (2000) found that in older males, 
testosterone injections blocked the practice effect in verbal fluency, although they did not 
find a corresponding increase in visuospatial abilities. Similarly, Fernandez et a1. (2003) 
found that bilateral superior temporal recruitment correlated positively with progesterone 
and medial superior frontal recruitment with both progesterone and estradiol serum levels 
when testing healthy women with functional magnetic resonance imagery during the 
performance of semantic decision making and letter matching tasks at different points in 
their menstrual cycles. 
Olfactory acuity asymmetry also appears to be affected by female sex hormone 
levels. Purdon, Klein and Flor-Henry (2001) found that in healthy women, there was a 
clear pattern of right nostril advantage during menstruation, when estradiol and 
progesterone levels were low, and the opposite effect during ovulation when estradiol 
levels were high and progesterone levels were low. 
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With regard to working memory, researchers determined that among healthy 
postmenopausal women, those who were using hormone replacement therapy exhibited 
significantly better performance on verbal and spatial tasks with a prominent working 
memory component, but did not differ from those without hormone replacement therapy 
on tasks involving simple passive recall (Duff & Hampson, 2000). Additionally, high 
estradiol levels were found to be associated with superior delayed verbal memory and 
retrieval efficacy, while low levels were associated with better immediate and delayed 
visual memory. Testosterone levels were also found to be positively related to verbal 
fluency in healthy elderly women (Drake et aI., 2000; Maki et aI., 2001). 
Gender Related Differences in Cognitive Abilities 
Much of the evidence of gender-related cognitive differences comes from 
developmental studies. In children, standardized school testing in the United States has 
shown that males are superior in spatial visualization, mechanical aptitude, and high 
school mathematics, and females have been superior with regard to grammar, spelling, 
and perceptual speed (Spreen, Risser & Edgell, 1995). These differences declined from 
1947 to 1980, with the exception of high school mathematics (Lezak, 2004). A similar 
pattern has been found in Germany from 1978 to 1987, suggesting that cultural influences 
may playa part in these differences. 
On cognitive testing, adult females in general score better on measures of verbal 
abilities and males generally score better on measures of mathematics and spatial abilities 
(Kolb & Whishaw, 2003; Kramer, Delis & Daniel, 1988; McGlone, 1978; Spreen, Risser 
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& Edgell, 1995). Additionally, in studies by Shaywitz and colleagues (1995) and Zaidel, 
Arboitiz and colleagues (1995) males generally show a stronger left hemisphere 
lateralization for phonological processing than do females (Lezak, 2004). 
Kimura (1999) summarized some of the research concerning the differences in 
cognitive behavior between men and women in her book Sex and Cognition. In spatial 
analysis, males were noted to be superior at mental rotation, spatial navigation tasks such 
as learning a route on a map, and geographical knowledge tasks, while females were 
superior at spatial memory tasks such as identifying objects that had been moved. With 
regard to mathematical aptitude, males scored higher on tasks of mathematical reasoning, 
but females score€! higher on computation tasks. Perceptually, females were superior to 
males in all tasks studied, including sensitivity to sensory stimuli, perceptual speed, 
sensitivity to facial and body expression, and visual recognition memory. Females also 
scored higher than males on verbal skills, including fluency and verbal memory. 
Kramer, Delis and Daniel (1988) demonstrated significant gender differences in 
verbal learning using the California Verbal Learning Test (CVL T). These results were 
consistent with previous studies showing females scoring higher than males on verbal 
learning and memory tasks. These differences seem to involve developmental factors, 
since lateralization is more prominent following puberty (Kramer Delis & Daniel, 1988; 
Spreen, Risser & Edgell, 1995). 
In a 1989 study of neuropsychological characteristics of normal aging, Ardila and 
Rosselli examined 346 normal adults who were divided into groups by age, education 
level and gender. Participants were included in the study if they were not demented by 
DSM-JJJ-R criteria and scored above 22 on the Mini Mental State Examination. 
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Additionally, participants had no history of neurological or psychiatric problems. All 
participants lived in Colombia and their native language was Spanish. Subjects were 
administered tests of orientation, language, construction ability, verbal memory, and 
motor speed. Analysis of variance determined that males perfonned better on Immediate 
Nonverbal Recall from the WMS, Immediate Recall of 10 unrelated words, Porteus 
Mazes from the WISC-R, the Boston Naming Test, Finger Tapping, Calculation, and the 
Rey-Osterrieth Complex Figure Test. Females were superior only on the Delayed Recall 
of 10 words. Despite these findings, Brodal cautions that the average cognitive gender 
differences are "very small, and very much smaller than the variability among individuals 
of the same sex (2004)." 
Summary 
In summary, there are many gender-related differences that have been observed in the 
healthy human brain. These include neuroanatomical differences such as brain size, 
frontal lobe asymmetry, size of the corpus callosum, and parietal lobe asymmetry, among 
others. There are also gender-related neurophysiological differences, particularly with 
cerebral blood flow. Sex hormones have been shown to be responsible for differences in 
cognitive function such as visuoperceptual ability, auditory perception, and olfactory 
acuity, among others. Finally, there are gender-related differences in cognitive abilities, 
including females generally scoring better on measures of verbal abilities and males 
scoring better on measures of mathematics and spatial abilities in general. While these 
gender-related differences have been observed in healthy brains, patients with unilateral 
brain damage have also contributed to our knowledge of this subject. The next section 
reviews this literature in detail. 
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LITERATURE REVIEW 
This section reviews studies that have examined gender related differences in 
. cognitive functioning following unilateral brain damage. It has been established that 
aphasia is more likely in males following left hemisphere damage, suggesting that 
females have more bilateral speech organization (Kimura, 1999). This supposition is also 
supported by the fact that females generally recover faster from aphasia than males 
(Kimura, 1999). McGlone (1977) conduCted a study to examine gender differences in 
verbal and nonverbal intellectual abilities in patients with unilateral brain lesions and 
found that only males showed significant PIQ - VIQ differences depending on laterality 
of lesion. In this study, subjects 15 to 70 years of age who had sustained either vascular 
accidents or tumors were administered the W AIS and Wechsler Memory Scale (WMS) 
Logical Memory (LM) and Paired Associates subtests while in the hospital. There were 
23 male and 20 female subjects with left hemisphere lesions, and there were 23 male and 
17 female subjects with right hemisphere lesions. Patients with aphasia who could be 
tested were included; those with severe aphasia were not. There were no significant 
differences between any of the groups with respect to age (M = 48.5), education (M = 
11.1 years), or length of illness (M = 4.5 months for vascular and 32.7 months for tumor). 
Additionally, subjects were matched for visual field defects and hemiparesis across 
groups. Because not all subjects were administered all subtests, scores were prorated 
where necessary. In addition to VIQ and PIQ scores, a "Delayed Verbal" score was 
calculated by adding the mean of the two stories (LM-I and LM-ll) to the number of 
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words correctly recalled out of 10 on Paired Associates on the WMS. Analyses of 
variance (ANOV A) for unequal Ns were conducted using side of lesion, gender, etiology 
(vascular-tumor) and task (VIQ-PIQ) as factors. As expected, the left-Iesioned group 
obtained significantly lower VIQ scores than the right-Iesioned group. In addition, a 
highly significant interaction effect was found between gender and laterality, so scores 
were examined further using two-tailed t-tests with a .01 probability level. It was found 
that left-lesioned males scored significantly lower than right-Iesioned males on VIQ, 
while females achieved essentially the same VIQ regardless of lesion site. There were no 
differences in PIQ with regard to location of lesion or gender, nor was there a significant 
interaction effect between these factors. With regard to verbal memory for non-aphasic 
patients, the males demonstrated verbal memory deficits on all measures after left-
hemisphere damage; the females did not. In a follow up study with the same data, further 
analysis (McGlone, 1978) revealed that only males showed significant PIQ-VIQ 
differences, depending on side of lesion. Specifically, the male subjects with left 
hemisphere lesions obtained significantly lower VIQ scores than all other groups. 
Additionally, males with left hemisphere lesions demonstrated greater impairment in VIQ 
than PIQ. Males with right hemisphere lesions showed the opposite pattern. Females 
with left hemisphere lesions scored lower on both VIQ and PIQ, whereas females with 
right hemisphere lesions had VIQ and PIQ scores that were comparable to unaffected 
females. 
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Table 2 
McGlone Means and t-Scores for Demographic and Neuropsychological Values 
Left Right 
Variable Male Female Male Female 
n 23 20 17 17 
WAIS VIQ M 83.1 99.1 106.8 98.9 
WAIS PlQ M 94.3 99.2 93.3 94.7 
WAlS VlQ-PIQ t 4.85 3.43 0.26 1.04 
McGlone drew the conclusion that males have more asymmetrically organized 
brains than do females, both for verbal and nonverbal abilities. This held true even when 
the aphasic but still testable subject scores were removed from statistical analysis. In 
addition, males with left hemisphere lesions were found to be 3.7 times more likely to 
demonstrate aphasia than females with left hemisphere lesions. 
Inglis et aI. (1982) attempted to replicate the results found by McGlone (1977, 
1978). They also examined the effect of chronicity of brain damage on 
neuropsychological test scores. In this study, 80 patients with eVA and 20 non-
neurological control right-handed patients were administered the W AlS. Patients with 
receptive aphasia were excluded, and patients with expressive aphasia were excluded if 
they could not read single words. Of the eVA subjects, 40 had right-hemisphere lesions 
and 40 had left-hemisphere lesions. Additionally, within each eVA group 20 patients 
had strokes a year or more before testing, and 20 had strokes no more than 6 months prior 
to testing. Each of these subgroups was further divided into groups of 10 males and 10 
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females. The control group also was divided into 10male and 10 female subjects. IQs 
were calculated as standard scores since not all subtests were administered to all patients. 
An ANOV A was conducted treating the groups as a between effect and the test scores as 
repeated measures, and subsequently nine post-hoc comparisons were made using the 
Newman-Kuels procedure. As expected, researchers found that subjects with left-sided 
lesions achieved lower VIQ than PIQ scores; the opposite was true for subjects with 
right-sided lesions. In addition, the VIQ-PIQ discrepancy between the genders was 
similar to that found by McGlone, with a significant difference between the right- and 
left-Iesioned males and no significant differences between the female groups. No 
systematic effect of chronicity of stroke was found. Table 3 illustrates their results. 
--- ------------- -----
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Table 3 
Inglis et al. Means and Standard Deviations for Demographic and Neuropsychological 
Values 
Left Right 
Variable Male Female Male Female 
Old New Old New Old New Old New 
n 10 10 10 10 10 10 10 10 
Age M 63.5 69.5 67.9 73.2 62.2 68.8 64.7 71.9 
SD 9.9 7.5 11.6 8.3 7.8 9.6 13.9 6.8 
Education M 12.1 7.6 11.1 9.8 9.8 9.6 9.3 10.1 
SD 4.7 3.6 2.3 2.2 2.0 2.3 3.0 2.6 
Estimate of M 30.3 29.8 28.4 29.1 31.0 29.9 28.0 29.2 
Severity SD 3.9 4.5 2.6 2.5 5.4 5.7 3.5 2.9 
WAISVIQ M 85.3 82.9 93.1 86.6 104.7 110.1 98.7 103.1 
SD 22.0 14.8 22.6 16.6 8.5 12.5 13.2 12.5 
WAISPIQ M 105.6 93.1 87.3 91.9 89.5 86.1 96.3 96.5 
SD 11.2 9.6 15.6 13.3 11.1 16.1 10.6 16.3 
VIQ-PIQ M -20.3 -10.2 5.8 -5.3 15.2 24.0 204 6.6 
Discrepancy SD 17.7 16.2 15.2 18.8 12.1 137 10.0 lOA 
In a later study (1983), Lawson and Inglis reexamined their data in an attempt to 
develop an index of laterality that would be more reliable than the VIQ-PIQ discrepancy 
score. In doing so, they reviewed lOaf the 11 W AIS subtest scores for their 80 patients 
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with unilateral stroke. Their groups consisted of 20 males with left hemisphere lesions, 
20 females with left hemisphere lesions, 20 males with right hemisphere lesions, and 20 
females with right hemisphere lesions. The Digit Symbol subtest was excluded. 
Analysis of variance applied to this data revealed a statistically significant effect of 
laterality of lesion as well as a statistically significant interaction between gender and 
laterality of lesion. Post-hoc multiple comparisons were then made using the Newman-
Keuls procedure using a p value of .05 or less to indicate significance. The only pairwise 
comparison of means that did not reach significance was between the female left 
hemisphere lesion and the female right hemisphere lesion groups, confinning that the 
significant differences in subtest pattern displayed by right and left hemisphere lesioned 
males are not observed in similar groups of females. 
Similarly, Sundet (1986) examined WAIS scores for patients with unilateral brain 
damage from a variety of etiologies and concluded that cognitive abilities were less 
lateralized among female patients than among males. In this study, archival records were 
used to identify 83 Norwegian subjects with unilateral brain damage from eVA, tumor, 
trauma, epilepsy, parkinsonism, and encephalopathy. All subjects were non-aphasic and 
right-handed. There were 19 males with left-sided lesions, 32 males with right-sided 
lesions, 15 females with left-sided lesions and 17 females with right-sided lesions. There 
were no significant differences with respect to age, time of onset, or localization. All 
subjects were administered the Norwegian WAIS, and American norms were used in 
scoring. A two-way ANOV A was perfonned on each IQ measure separately, with gender 
and laterality of lesion as independent factors. As expected, there was a strong laterality 
effect found for VIQ but not PIQ. On IQ measures, there were no gender or interaction 
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effects. Regarding VIQ-PIQ discrepancy scores, there were gender and laterality effects 
but no interaction effect. In this study, left-lesion patients had smaller discrepancy scores 
than did right-Iesioned patients. In addition, female patients had smaller discrepancy 
scores than males. Using post-hoc t-tests, a simple effect of laterality was found for male 
but not female group 
Table 4 
Sundet Means and Standard Deviations for Demograpic and Neuropsychological Values 
Left Right 
Variable Male Female Male Female 
n 19 15 32 17 
Age M 50.2 46.1 46.7 44.4 
SD 14.7 13.3 12.1 18.6 
Years Since Onset M 2.4 1.8 3.0 2.5 
SD 3.9 2.1 5.9 4.3 
WAISFSIQ M 92.2 92.1 101.0 100.3 
SD 9.8 16.4 12.1 12.2 
WAISVIQ M 93.3 91.6 106.8 101.5 
SD 10.6 16.5 12.9 12.0 
WAISPIQ M 91.7 93.9 93.4 98.4 
SD 10.2 15.8 14.8 13.4 
VIQ-PIQ M 1.6 -2.3 13.3 3.1 
Discrepancy SD 9.5 9.5 15~1 10.1 
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In contrast, one study found differences in neuropsychological functioning for 
female stroke patients. Desmond, Glenwick, Stern, and Tatemichi (1994) conducted a 
study to examine gender differences in visual-spatial performance in subjects with and 
without right hemisphere lesions, and found that females may be disproportionately 
impaired in visual-spatial functioning relative to males following right hemisphere CV A. 
In this study, scores for 20 right-handed inpatients (age 35 to 85) with right hemisphere 
CV A and 40 control patients with no neurological disorder were analyzed. Of the right 
hemisphere eVA patients, 10 male and 10 female patients were matched for location and 
volume of infarction. There were no significant differences in age and educational 
background between any groups. Subjects were administered the Rey Complex Figure 
Test (RCFT), WAIS-Revised (WAIS-R) Block Design, Judgment of Line Orientation 
(JLO), and WAIS-R Similarities. A multivariate analysis of covariance (MANCOV A) 
was performed using test scores as dependent variables and CVA status, gender, and the 
interaction between the two as independent variables. As expected, eVA patients 
performed less favorably than controls on all tests. In addition, researchers found that the 
interaction between eVA status and gender was significant. Specifically, univariate tests 
identified significant differences between groups for the RCFT and JLO. When Scheffe 
post hoc comparisons were made, female CV A patients were found to have the poorest 
performance on these tests. 
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Table 5 
Desmond, Glenwick, Stern and Tatemichi Means and Standard Deviations for 
Demographic and Neuropsychological Values 
RightCVA Controls 
Variable Male Female Male Female 
n 10 10 20 20 
Age M 62.6 67.4 625 61.1 
SD 10.6 14.3 13.2 15.3 
Education M 13.2 11.5 14.2 13.8 
SD 4.0 3.2 3.3 3'.7 
Days Since Onset M 17.4 19.5 
SD 8.5 8.4 
Similarities Scaled M 8.7 6.7 9.3 9.3 
Score SD 3.1 2.4 3.0 2.5 
RCFT Total Score M 26.4 14.4 31.9 30.7 
SD 9.3 7.2 4.4 5.1 
Block Design Scaled M 5.8 3.0 7.1 7.0 
Score SD 2.5 1.9 2.5 2.4 
Judgment of Line M 10.5 3.4 12.2 9.7 
Orientation SD 3.5 3.2 2.3 4.3 
Not all studies have found laterality differences in neuropsychological functioning 
based on gender. Todd, Coolidge and Satz (1977) conducted a study to examine the 
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relationship between VIQ-PIQ discrepancies and lesion lateralization, type of brain 
damage, Full Scale lQ (FSlQ) and gender. These researchers found no relationship 
between the VIQ-PIQ discrepancy scores and any of the other factors with the exception 
of FSIQ. In this study, 335 outpatients were administered the WAIS. There were 45 male 
and 23 female subjects with left hemisphere lesions, and there were 27 male and 19 
female subjects with right hemisphere lesions. Fortymales and 29 females suffered 
diffuse brain damage, and 49 males and 25 females with neurological evidence of brain 
damage but showed no specific lateralization or localization. A control group consisted of 
40 males and 38 females with psychiatric disorders. ANOV As were used to investigate 
the effects of gender by discrepancy score and gender within IQ level by discrepancy 
score. In this study, researchers found no significant difference between male and female 
discrepancy scores, nor was there an interaction effect. 
Snow and Sheese (1985) conducted a study to examine the pattern of W AIS and 
memory test performance in a more homogeneous sample comprised solely of patients 
with lateralized CV As. They conducted a review of records at a hospital in a major 
metropolitan area and selected right-handed patients who had a diagnosis of lateralized 
cerebral infarct as evidenced by CT scan, and angiography when available, who had 
undergone assessment including the W AlS, WMS, and Aphasia Screening Test, and had 
no prior history of cerebral infarct or other brain injury. These criteria identified 19 
patients with left hemisphere lesions, 14 of which were male and 5 of which were female. 
Also identified were 26 patients with right hemisphere lesions, 14 of which were male 
and 12 of which were female. The groups did not differ significantly with respect to age, 
education, time since onset, or W AIS FSIQ. Stepwise regression analyses were 
performed, and significant F values were found as a function of side of lesion for the 
dependent variables of PIQ, WMS Verbal memory and WMS Visual memory. These 
differences were all in the predicted direction, with left hemisphere lesioned patients 
performing more poorly on the verbal measure and right hemisphere lesioned patients 
performing more poorly on the non-verbal measures. They found no between groups 
difference on the VIQ measure. No Sex x Side of Lesion interactions were significant, 
nor were there any differences between the sexes on any of the dependent variables. 
Table 6 Illustrates their findings. 
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Table 6 
Snow & Sheese Means and Standard Deviations for Demographic and 
Neuropsychological Vadables 
Left Right 
Variable Male Female Male Female 
n 14 5 14 12 
Age M 61.7 64.8 63.6 66.7 
SD 10.4 14.5 7.8 12.6 
Education M 12.5 10.4 10.7 11.2 
SD 4.0 3.0 2.1 2.6 
. Days Since Onset M 13.8 27.4 18.2 21.6 
SD 7.5 26.6 13.6 13.4 
WAISFSIQ M ' 98.0 93.2 95.1 91.3 
SD 
"-
13.8 6.2 13.2 12.9 
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Whelan and Walker (1988) conducted a study to examine gender differences 
between verbal and nonverbal intellectual abilities in patients with lesions restricted to 
one quadrant of the brain and found an effect of lesion laterality on VIQ scores as well as 
VIQ-PIQ discrepancy scores but no differences based on gender. In this study, 64 right-
handed subjects with a mean age of 46.7 (SD = 13.2) and a mean education level of 10.9 
years (SD = 3.6) who had cerebral neoplasm contained completely in one quadrant of the 
brain were evaluated within one month of surgery (48 presurgery, 16 postsurgery). There 
were 13 male and 16 female subjects with left hemisphere lesions; .and there were 21 
male and 14 female subjects with right hemisphere lesions. Tumar.ioci were classified 
along a rostral-caudal dimension, with 11 males and 8 females with frontal tumors and 23 
males and 22 females with posterior tumors. There were no significant differences 
between any of the groups (male-female or right-left hemisphere lesions, or anterior-
posterior lesions) with respect to age, education, pre or post surgery status or proportions 
of tumor types. Each subject was administered the W AIS as part of a neuropsychological 
examination. Since the Vocabulary subtest was not administered, VIQ scores were 
prorated. An ANOV A was conducted on VIQ and PIQ scores, and the researchers found 
two significant main effects. First, subjects with left-hemisphere lesions were found to 
have lower VIQs than those with right-hemisphere lesions. However, subjects with right-
hemisphere lesions were not found to have lower PIQs than those with left-hemisphere 
lesions. Secondly, VIQ-PIQ difference scores were larger in subjects with right-
hemisphere lesions. They found no significant main effects for gender or anterior-
posterior dimension of lesion site, nor were there any significant interactions. These data 
suggest that in subjects with focal tumors, IQ scores on the W AIS vary as a function of 
laterality but not gender. 
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Similar results were found by Herring and Reitan (1986). In this study, 48 
subjects with right hemisphere lesions, 48 subjects with left hemisphere lesions, and 28 
control subjects were administered a battery of neuropsychological tests. Subject groups 
were comprised of equal numbers of males and females and were equivalent for age and 
education. Additionally, experimental groups were roughly equivalent for lesion 
variables including severity, chronicity, and etiology. Subjects were administered the 
Halstead-Reitan Neuropsychological Battery (HRNB) Reitan-Klove Sensory-perceptual 
Examination, Trail Making Test (TMT) and the Wechsler-Bellevue. For analysis, scores 
were divided into six cognitive domains: 1) Language functions, 2) Visual-spatial 
functions, 3) Abstraction and concept formation, 4) Memory and alertness, 5) Motor-
psychomotor functions, and 6) Sensory-perceptual functions. Prior to analysis, scores 
from the six cognitive domains were converted to combined T-scores for each variable, 
using a computerized version of the McCall's T-score procedure that permits unbiased 
inclusion of incomplete performances. T-scores were then analyzed in SPSS using two-
factor MANOVAs. Forthese analyses, the first factor was subject group and the second 
was gender. For all analyses yielding a significant multivariate P, further univariate 
analyses were done using Hotelling's T-squared tests with Bonferonni adjustments to 
decrease the likelihood of making Type I errors. As expected, marked differences were 
found between lesion groups and controls on all measures, and lateralization patterns 
were found on sensory and motor tasks. However, no gender-by-hemisphere interaction 
reached a probability level greater than p = .14. Comparisons of the functioning of the 
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combined male and female groups produced several significant multivariate F values. 
Examination of the univariate F's obtained for each of the seven dependent variables 
revealed that none reached a probability level beyond p = .20, making post hoc pairwise 
comparisons unnecessary. Results showed there was a significant multivariate gender 
effect found for language variables (p = .035), however, neither gender perfonned better 
than the other on any single dependent variable. For viSUal-spatial variables a significant 
gender effect was found (p = .002), however, the only significant univariate F was for 
Digit-Symbol, on which females performed better than males. For sensory-perceptual 
variables a significant gender effect was found (p = .035), however only two significant 
uniyariate F scores were found. One was for errors on a test of auditory perception during 
double simultaneous stimulation, in which males were superior, and the other was on a 
test of tactile finger recognition for the left hand, on which females were superior. No 
gender differences were found for variables in the other cognitive domains or motor 
function tests. 
In summary, many of the studies that were examined supported McGlone' s 
findings that differences exist between males and females with regard to hemispheric 
asymmetry. In general, her findings suggested that males are more strongly lateralized as 
demonstrated by scores on the W AIS following unilateral brain damage. In males with 
left hemisphere lesions, VIQ was lower, while males with right hemisphere lesions 
demonstrated decreased performance on PIQ. This was not the case for females, whose 
VIQ and PIQ scores were generally equal, but lower than controls, regardless of location 
of hemispheric damage. 
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These conclusions are also supported by Turkheimer and Farace (1992), who 
conducted a repeated-measures meta-analysis of gender differences in the consequences 
of unilateral brain lesions. The 12 studies that were included in the meta-analysis 
included subjects with a variety of etiologies of brain damage, including cancer, epilepsy, 
surgery, stroke and trauma. Criteria for inclusion were as follows: Wechsler IQ data 
reported in raw or scales score form, number of subjects reported in each of four cells 
(right and left hemisphere lesions and male and female subjects) so that means could be 
calculated, IQ scores reported separately for each of the cells, and absence of patients 
with bilateral lesions. If scaled scores from subtests were the only data reported, at least ' 
two suotests for VIQ and PIQ were required, as well as ages for the subjects in order: to 
permit calculation of IQs. The dependent variable in the meta-analysis was IQ, which 
was analyzed as a function of three dichotomous variables, including gender, hemisphere 
of lesions, and VIQ vs. PIQ. Thus, eight means were generated for each of the 12 
studies, and all.but one of the correlations among the eight means were positive. A 
repeated measures analysis of variance was then performed that fit a model containing a 
grand mean for all studies, an individual mean for each study, three main effects of the 
repeated measures (gender, laterality, and test), three two-way interactions and a three-
way interaction. The repeated measures analysis showed a significant main effect for 
laterality f.p < .(08). Across genders and tests, left hemisphere lesions produced greater . 
deficits W = 91.9) than did right hemisphere lesions W = 96.1). Per the authors, the 
main effect for gender was also significant (p < .03) as across tests and laterality, female 
subjects had lower IQs (M = 92.9) than did male subjects (JvJ = 95.0). Finally, the mean 
effect of test was also significant (p < .004), with VIQ (M = 96.3) greater than PIQ (M = 
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91.6) across genders and laterality. The interaction between test and side of lesion was 
also significant (p < .000l) . . Left hemisphere lesions produced greater VIQ W = 91.05) 
than PIQ W = 92.7) deficits and right hemisphere lesions produced greater PIQ (M = 
90.5) than VIQ (M = 101.7) deficits. Finally, the three-way interaction among test, 
laterality and gender was significant (p < .02). Male and female subjects showed roughly 
equal scores on VIQ (MaleM = 91.1, FemaleM = 91.0) following left hemisphere 
lesions, but female patients with left hemisphere lesions had lower PIQ scores (Male M = 
94.6, Female M = 90.8). Male and female subjects with right hemisphere lesions had 
roughly equal PIQ scores (MaleM = 90.3, FemaleM = 90.7), but female patients had 
lower VIQ scores (Male M = 104.0, Female M = 99.3). It is important to note, however, 
that while the differences found were statistically significant, all of these scores fall in the 
Average range, raising the question of how sensitive IQ composite scores are to brain 
damage. This is especially true in the clinical realm, as the differences found here are not 
clinically meaningful. 
These gender differences in hemispheric laterality were not found, however, by 
Todd, Coolidge and Satz (1977), Snow and Sheese (1985), Herring and Reitan (1986) or 
Whelan and Walker (1988). 
One possible reason for the variation in findings is a difference in sample 
populations. For example, Herring and Reitan (1986), McGlone (1977, 1978), Todd, 
Coolidge and Satz, (1977), Whelan and Walker (1988) and Sundet (1986) all used 
samples with mixed etiology of lesions. In doing so, the nature of the structure and . 
temporal dynamics involved could contribute to the ambiguity of the results. Table 7 
summarizes the results of those studies using samples with mixed etiology of lesions. 
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Table 7 
Values jor Studies Using Mixed Etiology oj Lesions 
Males Females 
Left Right Left Right 
Study n VIQ PIQ VIQ PIQ VIQ PIQ VIQ PIQ 
Herring & Reitan 96 87.0 97.0 106.0 95.0 98.0 103.5 93.0 94.0 
(1986) 
McGlone(1977) 92 87.1 110.3 98.9 99.1 98.0 94.5 97.4 94.0 
Sundet (1986) 83 93.3 91.7 106.8 93.4 91.6 93.9 101.5 98.4 
Todd, Coolidge & Satz 114 96.6 90.6 99.2 102.6 96.6 99.2 102.6 . 96:6 
(1977) 
Whelan & Walker 64 97.2 94.5 104.5 94.1 87.3 86.5 102.2 88.3 
(1988) 
M 90 92.2 96.8 103.1 96.8 94.3 95.5 99.3 94.3 
SD 4.4 8.0 3.8 3.9 4.7 6.4 4.1 3.8 
When comparing studies with differing etiologies of lesions with those using only stroke 
victims, however, as shown in Table 8, one can see the variation in values is small. Thus, 
it is unlikely that the differences in conclusions between the studies are accounted for 
simply by etiology of lesions 
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Table 8 
Values for Studies Using Stroke Victims Only 
Male Female 
Left Right Left Right 
Study n VIQ PIQ VIQ PIQ VIQ PIQ VIQ PIQ 
Inglis, Ruckman, Lawson, 40 84.1 99.4 107.4 87.8 89.9 89.6 100.9 96.4 
MacLean & Monga (1982) 
Snow & Sheese (1985) 45 104.0 90.1 103.9 84.1 97.2 89.2 101.5 78.8 
M 94.1 94.8 105.7 86.0 93.6 89.4 101.2 87.6 
SD 9.9 4.7 2.5 2.6 5.2 0.28 0.42 12.45 
A second potential population variable may be that there was no control for lesion 
location along the anterior-posterior axis of the brain. When Whelan and Walker (1988) 
attempted to correct for that specific methodological difference by using only patients 
with cerebral neoplasm contained entirely in one quadrant of the brain along the right-left 
hemisphere and rostral-caudal axes, however, they found only two significant main 
effects. The first was that left-hemisphere lesioned patients had lower VIQs than right 
hemisphere lesioned patients. The second was that VIQ-PIQ differences were larger for 
those patients with right hemisphere lesions. There were no significant gender effects 
noted. There was no systematic difference between Whelan and Walker's study and any 
of the other studies, therefore it appears unlikely that the differences in conclusions are 
accounted for by differences in lesion locations along the rostral-caudal axis of affected 
brains. 
37 
A third potential population factor for the differences found between studies is the 
amount of recovery time following the damage to the brain. Many of the studies 
controlled for this, however, including McGlone (1977, 1978), Sundet (1986), Desmond 
et al. (1994), Todd, Coolidge and Satz (1977), and Herring and Reitan (1986). Since the 
conclusions of these studies are varied, there does not appear to be a systematic 
difference between studies with regard to chronicity of the hemispheric lesions. This is 
unlikely, then, to account for the differences between studies that did and did not find 
gender differences in cognitive functioning after unilateral brain injury. 
A fourth possible population difference between the studies could be the severity 
of the hemispheric damage. The only experiments that controlled for this factor were the 
studies done by Inglis, et al. (1982), Desmond et al. (1994), and Herring and Reitan 
(1986). It is more difficult to compare the results of these studies with those of the other 
authors, since there were differences in the test instruments that were used. Inglis et al. 
used the W AIS, but only. compared index scores. Herring and Reitan compared index 
scores, but used the Wechsler-Bellevue. Desmond et al. used the W AIS-R, but only used 
the Block Design and Similarities subtests. When comparing the studies in the most 
consistent way possible, as seen in the tables below, there does not appear to be a large 
systematic difference. 
However, in studies that found gender related differences in cognitive functioning 
after unilateral brain injury some of the groups had above average IQ scores suggesting 
the men and women groups' cognitive functioning was not equivalent premorbidly. 
While in McGlone's (1977) study, males with left hemisphere lesions had a mean PIQ in 
the high average range, this was not the case with other studies, making it likely that the 
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differences found between the experimental groups in that study are artifacts as opposed 
to being a real differences between the genders. The same could be said for the 
differences found in the Inglis et al. (1982) study, wherein the males with right 
hemisphere lesions had a mean VIQ approaching the high average range of functioning. 
Table 9 (a) 
Values for Studies Without Controls for Lesion Severity 
Males Females 
Left Right Left Right 
Study n VIQ PIQ VIQ PIQ VIQ PIQ VIQ PIQ 
McGlone(1977) 92 87.1 110.3 98.9 99.1 98.0 94.5 97.4 . 94.0 
Sundet (1986) 83 93.3 91.7 106.8 93.4 91.6 93.9 101.5 98.4 
Todd, Coolidge & Satz 114 96.6 90.6 99.2 102.6 96.6 99.2 102.6 96.6 
(1977) 
Snow & Sheese (1985) 45 104.0 90.1 103.9 84.1 97.2 89.2 101.5 78.8 
Whelan & Walker 64 97.2 94.5 104.5 94.1 87.3 86.5 102.2 88.3 
(1988) 
M 95.6 95.4 102.7 96.8 94.7 92.7 101.0 91.22 
SD 6.2 8.5 3.5 7.0 4.6 4.9 2.1 7.9 
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Table 9(b) 
. Values jor Studies With Controls jor Lesion Severity 
Male Female 
Left Right Left Right 
Study n VIQ PIQ VIQ PIQ VIQ PIQ VIQ PIQ 
Inglis, Ruckman, Lawson, 40 84.1 99.4 107.4 87.8 89.9 89.6 100.9 96.4 
MacLean & Monga (1982) 
Herring & Reitan (1986) 96 87.0 97.0 106.0 95.0 98.0 103.5 93.0 94.0 
M 85.5 98.2 106.7 91.4 94.0 96.6 96.0 95.2 
SD 2.1 1.7 1.0 5.1 5.7 9.8 5.6,· 1.7 
A fifth possible reason for differences among the studies with regard to 
participant variability is the age of the participants. The only experimenters that did not 
control for age were Desmond et al. (1994) and Snow and Sheese (1985). Their findings 
did not vary systematically, however, between studies that found gender differences and 
those that did not find gender differences in cognitive functioning after unilateral brain 
injury. 
Another factor that may cause differences among the studies is the selection of 
assessment instruments used. While most studies used the WAIS, Desmond et al. (1994) 
used subtests from the W AIS-R, and Herring and Reitan (1986) used subtests from the 
Wechsler-Bellevue. Since they did not use the same subtests, one cannot directly 
compare these two studies. In comparing the Desmond et al. results to the results from 
other studies utilizing the same subtests but different editions of the W AlS, such as 
Lawson and Inglis (1983) and Sundet (1986), the conclusions appear to be compatible. 
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Another possible explanation for the differences in findings between the studies 
might be the size of the samples that were studied. Most of the study groups were 
comparable in size, with groups of males with left sided lesions ranging from 13 to 45 
subjects, females with left sided lesions varying from 5 to 23, males with right sided 
lesions varying from 14 to 32, and females with right sided lesions varying from 12 to 19. 
The smallest group was with Snow and Sheese's (1985) group of females with left sided 
lesions at five participants, otherwise each of the cells contained at least 12 participants. 
In comparing the findings regarding laterality and gender with their sample sizes, ag~in 
there was no systematic variation. 
There could also be variations in statistical procedures between the different 
experiments that might account for their differing conclusions. Upon examination, 
McGlone (1977, 1978) and Inglis et al. (1982, 1983) controlled for multiple comparisons 
using the Newman-Kuels procedure and Desmond et al. (1994) used the Scheffe. 
procedure. Todd et al. (1977) used a t-test procedure. None of the other studies 
mentioned using control methods to account for multiple comparisons. Since McGlone, 
Inlis et al. and Desmond et al. found some differences in gender patterns of lateralization 
and Todd et al. did not, it appears that control for multiple comparisons did not account 
for the differences in findings between the studies. 
Finally, two of the studies that found gender differences (McGlone, 1977; Inglis 
et aI., 1982) included groups of males with scores either in or approaching the high 
----.. -.... ---- -~ .-~-.--.--- .--.----- .---------.---
average range of functioning. This may have accounted for the apparent differences 
found between genders, as opposed to a genuine difference based on biological factors. 
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None of the other methodological factors considered varied systematically 
between studies that did and did not find gender differences in cognitive functioning after 
unilateral brain injury. Thus, while some studies that found gender differences included 
groups with above average IQ's, it is not clear this accounts for all the different findings 
in this area, and other methodological factors do not vary systematically with findings. 
The present study compared the performance of males and females with 
lateralized brain damage on individual measures of cognitive abilities across five . 
different domains. Subjects have consistent etiology of brain injury and comparable 
length of time since onset of injury. Additionally, the number of subjects in each cell is 
greater in this study than in any of the other studies that have been reviewed here. 
If females have less lateralization than males, their scores on the various cognitive 
tests should not differ as much as that of the males, however, their scores may be lower 
than those of the males regardless of the location of the lesions. If females are lateralized 
as much as males are, then the scores between males and females should be comparable 
across tests and domains. 
METHOD 
Participants 
The present study utilized an archival database of 564 adult, primarily geriatric, 
patients admitted to an inpatient rehabilitation program in Southern California and 
referred for neuropsychological evaluation between 1992 and 2000. Only data from 
patients who experienced unilateral damage were included in this study. Diagnosis was 
based on the admitting physician's evaluation and was typically confirmed by 
computerized tomography (CT) scan or magnetic resonance imaging (MRI). Patient 
records were reviewed and the following selection criteria were used: 
a. First stroke within seven months prior to the assessment 
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b. Presence of single unilateral lesion in the right or left hemisphere as diagnosed 
by the attending physician 
c. No concomitant neurological disorder 
d. No prior history of neurological disorder with central nervous system 
involvement 
e. No current psychiatric disorder or drug or alcohol abuse 
f. No severe aphasic disorder that prevented a structured clinical interview or 
administration of standardized neuropsychological tests 
Tables 10 through 13 present the demographic variables of the sample. 
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Table 10(a) 
Group Gender Distribution as Number of Individuals 
Gender 
Male 
Female 
Total 
Table 10(b) 
Left CVA 
63 
36 
99 
Group Ethnic Distribution as Number of Individuals 
Classification LeftCVA 
Caucasian American 63 
African American 9 
Asian American 12 
Latino/Hispanic American 4 
Caucasian Non-American 2 
. African Non-American 7 
Asian Non-American 1 
Other 1 
RightCVA 
78 
58 
136 
Right CVA 
100 
9 
10 
4 
2 
6 
4 
1 
Total 
141 
94 
235 
Total 
163 .. 
18 
22 
8 
4 
13 
5 
2 
43 
44 
Table 11 
Group Age Distribution by Gender 
Laterality Gender Subjects Min. MaX. Mean Standard 
Age Age Age Deviation 
LeftCVA Males 63 24 88 62.00 13.32 
Females 36 30 88 59.19 15.12 
Total 99 24 88 60.98 13.99 
RightCVA Males 78 27 90 63.32 13.40 
Females 58 24 88 58.76 14.94 
Total 136 24 90 61.38 14.21 
When a Levine's Test of error variance was performed on the four groups with ageas.the 
dependent variable, p = 0.603 indicating there were no significant differences, 
Table 12 
Group Education Level Distribution by Gender* 
Laterality Gender Subjects Min. Max. Mean Standard 
Educ. Educ. Educ. Deviation 
LeftCVA Males 60 5 20 13.57 3.26 
Females 36 8 20 13.08 2.55 
Total 96 
RightCVA Males 78 0 20 14.05 3.39 
Females 54 6 20 12.37 2.69 
Total 132 
*Although they had attended at least through middle school, exact education level was unknown for 7 
patients, 3 were males with right CV As, and 4 were females with left CV As. 
Similarly, when a Levine's Test of equality of error variances was performed on the four 
groups with education as the dependent variable,p = 0.079, indicating there were no 
significant differences. 
Table 13 
Group Occupation Distribution as Number of Individuals 
Occupation LeftCVA RightCVA Total 
No Gainful Employment 2 9 11 
Professional/Technical/Managerial 38 55 93 
Clerical/Sales 23 31 54 
Service 12 16 28 
Agricultural/Fishery / Forestry 1 2 3 
Processing 0 2 2. 
Machine Trades 10 6 16 
Benchwork 4 2 6 
Structural Work 2 1 3 
Miscellaneous 3 7 10 
Student 0 1 1 
Unknown 4 4 8 
Cognitive Assessment 
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From the archival data, a battery of cognitive tests was selected to assess five 
cognitive domains. The domains and subtests are listed in Table 14. All subjects were 
administered subtests from either the Wechsler Adult Intelligence Scale-Revised (WAIS-
R) or Wechsler Adult Intelligence Scale-III (WAIS-III). Similarly all subjects were 
administered subtests from either the revised or third edition of the Wechsler Memory 
Scale (WMS-R, WMS-III). Test administration was conducted by or under the 
supervision of a single licensed neuropsychologist, who also conducted a structured 
clinical interview with each patient or family. 
Table 14 
Cognitive Domains and Assessment Measures 
Domain 
AttentionlW orking 
Memory 
Language 
Verbal Learning and 
Memory 
Visuospatial 
Learning and 
Memory 
Visuospatial 
Construction 
Statistical Analysis 
Tests 
Longest Digit Span Forward and Backward:WAIS-R or 
WAIS-III 
Trail Making Test Parts A & B (TMT) 
Boston Naming Test (BNT) 
Vocabulary: WAIS-R or WAIS-III 
Complex Ideation (CI): Boston Diagnostic Aphasia 
Examination (BDAE) 
Logical Memory I & II: WMS-R or WMS-III 
Immediate & Delayed Recall, Rey Complex Figure 
Test (RCFT) 
Visual Reproduction I & II:WMS-R or WMS-III 
Block Design: WAIS-R or WAIS-III 
Copy Trial, RCFT 
As noted previously, subjects were administered either the revised or the third 
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edition of the W AIS and WMS. To obtain a common data set, non-common items were 
eliminated from WMS VR-I and II, and WAIS Vocabulary and BD; common items on 
VR were scored using WMS-III scoring criteria. Story A was used for WMS LM I and 
II. Raw scores were used in statistical analyses. After coding, neuropsychological test 
data were analyzed using SPSS 11.5 statistical program. Two-way ANOVAs were 
computed for each of the 15 outcome scores using gender and side of lesion as 
independent variables. To control for artificial inflation of the alpha rate, Bonferroni 
adjustments were made. The Bonferroni adjustment is .05/15 resulting in an adjusted 
alpha of .003. 
- - --- - - - - --- - --- - --- ------_ .. _._---------_._-------_ . 
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RESULTS 
Working Memory 
Using two-way ANOV As, no statistically significant main effects or interaction 
effects were found for gender or side of lesion using longest span for Digit Span Forward 
(DSF) and Digit Span Backward (DSB). Descriptive statistics and results are presented in 
tables 15 and16. Similarly, no statistically significant main effects or interaction effects 
were found using seconds to complete TMT-A and TMT-B. Descriptive statistics and 
results for the TMT-A and TMT-B are presented in Tables 17 and 18. 
Table 15(a) 
Longest Digit Span Forward 
Laterality Gender M SD n 
RightCVA Male 6.67 3.67 78 
Female 6.53 3.00 58 
Total 6.61 3.39 136 
LeftCVA Male 5.46 4.82 63 
Female 5.92 4.33 36 
Total 5.63 4.63 99 
Total Male 6.13 4.25 141 
Female 6.30 3.56 94 
Total 6.20 3.98 235 
_._._-_._._._---_._----_ .. _.- ---
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Table 15(b) 
Tests of Between-Subjects Effects for Digit Span Forward 
Source SS df MS F p Effect Size 
Laterality 45.14 1 45.14 2.86 .092 .012 
Gender 1.43 1 1.43 .09 .764 .000 
Laterality x Gender 4.70 1 4.70 .30 .586 .001 
Within Cells 3646.17 231 15.78 
Total 12728.00 235 
Table 16(a) 
Longest Digit Span Backward 
Laterality Gender M SD n 
Right CVA Male 3.91 3.59 78 
Female 4.03 2.59 58 
Total 3.96 3.19 136 
LeftCVA Male 3.46 4.67 63 
Female 4.11 3.77 36 
Total 3.70 4.66 99 
Total Male 3.71 4.10 141 
Female 4.06 3.08 94 
Total 3.85 3.72 235 
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Table 16(b) 
Tests of Between-Subjects Effects for Digit Span Backward 
Source SS df MS F p Effect Size 
Laterality 1.89 1 1.89 .135 .713 .001 
Gender 8.15 1 8.15 .584 .446 .003 
Laterality x Gender 3.76 1 3.76 .27 .604 .001 
Within Cells 3223.51 231 13.96 
Total 6273.00 235 
Table 17(a) 
Seconds to Complete Trail Making Test Part A 
Laterality Gender M SD n 
RightCVA Male 112.53 195.52 78 
Female 67.31 138.34 58 
Total 93.24 174.32 136 
Left eVA Male 53.38 126.92 63 
Female 56.81 165.55 36 
Total 54.63 141.36 99 
Total Male 86.10 170.38 141 
Female 63.29 148.56 94 
Total 76.97 162.06 235 
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Table 17(b) 
Tests of Between-Subjects Effects for Trail Making Test Part A 
Source SS df MS F p Effect Size 
Laterality 65810.243 1 65810.24 2.54 .113 .011 
Gender 23692.83 1 23692.83 .913 .340 .004 
Laterality x Gender 32095.423 1 32095.42 1.24 .267 .005 
Within Cells 5992258.36 231 25940.51 
Total 753863.00 231 
Table 18(a) 
Seconds to Complete Trail Making Test Part B 
Laterality Gender M SD n 
RightCVA Male 252.03 329.32 78 
Female 227.4 314.79 58 
Total 241.51 322.25 136 
LeftCVA Male 180.44 269.81 63 
Female 184.00 311.70 36 
Total 181.74 284.18 99 
Total Male 220.04 305.22 141 
Female 210.76 312.65 94 
Total 216.33 307.58 235 
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Table 18(b) 
Tests of Between-Subjects Effects for Trail Making Test Part B 
Source SS df MS F p. Effect Size 
Laterality 179235.83 1 179235.83 1.89 .171 .008 
Gender 6044.39 1 6044.39 .064 .801 .000 
Laterality x Gender 10803.01 1 10803.01 .114 .736 .000 
Within Cells 21912906.90 231 94861.069 
Total 33135559.00 231 
Language 
Using two-way ANOV As, no statistically significant main effects or interaction 
effects were found for gender or side of lesion using raw scores for the BNT. Descriptive 
statistics and results are presented in Tables 19. Similarly, no statistically significant main 
effects or interaction effects were found using raw scores for Vocabulary or Complex 
Ideation. Descriptive statistics and results for Vocabulary are presented in Table 20, and 
descriptive statistics and results for Complex Ideation are presented in Table 21 . 
. ~--------------------------.------.-~.----.-----------
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Table 19(a) 
Raw Scores for Boston Naming Test 
Laterality Gender M SD n 
Right CVA Male 46.53 18.94 78 
Female 39.50 22.53 58 
Total 43.53 20.76 136 
LeftCVA Male 43.48 20.69 63 
Female 44.03 18.71 36 
Total 43.68 19.90 99 
Total Male 45.16 19.73 141 
Female 41.23 21.16 94 
Total 43.59 20.36 235 
Table 19(b) 
Tests of Between-Subjects Effects for the Boston Naming Test 
Source SS df MS F p Effect Size 
Laterality 29.65 1 29.65 .07 .789 .000 
Gender 568.61 1 568.61 1.38 .242 .006 
Laterality x Gender 778.89 1 778.89 1.89 .171 .008 
Within Cells 95352.64 231 412.78 
Total 543554.00 235 
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Table 20(a) 
Raw scores for Vocabulary 
Laterality Gender M SD n 
Right CVA Male 27.17 16.26 77 
Female 24.07 15.85 58 
Total 25.84 16.10 135 
LeftCVA Male 22.80 18.05 60 
Female 22.25 16.93 36 
Total 22.59 17.55 96 
Total Male 25.26 17.14 137 
Female 23.37 16.21 94 
Total 24.49 16.76 231 
Table 20(b) 
Tests of Between-Subjects Effects for Vocabulary 
Source SS df MS F P Effect Size 
Laterality 512.75 1 512.75 1.83 .178 .008 
Gender 178.40 1 178.40 .636 .426 .003 
Laterality x Gender 87.07 1 87.07 .310 .578 .001 
Within Cells 6358.88 227 280.44 
Total 203109.00 231 
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Table 21(a) 
Raw scores for Complex Ideation 
Laterality Gender M SD n 
Right eVA Male 18.68 10.34 78 
Female 19.26 8.93 58 
Total 18.93 9.73 136 
Left eVA Male 17.89 11.21 63 
Female 17.67 10.03 36 
Total 17.81 10.75 99 
Total Male 18.33 10.71 141" 
Female 18.65 9.35 94 
Total 18.46 10.17 235 
Table 21 (b) 
Tests of Between-Subjects Effects for Complex Ideation 
Source SS df MS F P Effect Size 
Laterality 77.01 1 77.01 .738 .391 .003 
Gender 1.73 1 1.73 .017 .898 .000 
Laterality x Gender 8.71 1 8.71 .084 .773 .000 
Within Cells 24100.33 231 104.33 
Total 104225.00 235 
,--
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. Verbal Learning and Memory 
Using two-way ANOVAs, no statistically significant main effects or interaction 
effects were found for gender or side of lesion using raw total scores for LM-I story A. 
Descriptive statistics and results are presented in Tables 22. Similarly, no statistically 
significant main effects or interaction effects were found using raw total scores for LM -II 
Story A. Descriptive statistics and results for LM-II are presented in Table 23. 
Table 22(a) 
Raw Total Scores for Logical Memory I 
Laterality Gender MS SD n. 
Right eVA Male 9.96 5.84 77 
Female 10.74 3.99 58 
Total 10.30 5.12 135 
Left eVA Male 8.58 5.21 60 
Female 8.81 6.02 36 
Total 8.67 5.50 96 
Total Male 9.36 5.60 137 
Female 10.00 4.93 94 
Total 9.62 5.33 231 
--------------- ------------
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Table 22(b) 
Tests of Between-Subjects Effects lor Logical Memory I 
Source SS df MS F P Effect Size 
Laterality 147.03 1 147.03 5.24 .023 .023 
Gender 13.46 1 13.46 .480 .489 .002 
Laterality x Gender 4.17 1 4.17 .149 .700 .001 
Within Cells 6368.23 227 28.05 
Total 27912.00 231 
Table 23 (a) 
Raw Total Scores for Logical Memory II 
Laterality Gender M SD n 
RightCVA Male 7.18 5.69 77 
Female 7.33 4.07 58 
Total 7.24 5.04 135 
Left CVA Male 5.62 5.52 60 
Female 6.28 5.70 36 
Total 5.86 5.57 96 
Total Male 6.50 5.65 137 
Female 6.93 4.76 94 
Total 6.67 5.30 231 
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Table 23(b) 
Tests of Between-Subjects Effects jor the Logical Memory II 
Source SS df MS F P Effect Size 
Laterality 91.57 1 91.57 3.28 .071 .014 
Gender 8.72 1 8.72 .312 .577 .001 
Laterality x Gender 3.56 1 3.56 .127 .721 .001 
Within Cells 6335.64 227 27.91 
Total 16733.00 231 
Visuospatial Learning and Memory 
Using two-way ANOV As, no statistically significant main effects or interaction 
effects were found for gender or side of lesion using scores derived from the Denman 
Neuropsychological Battery scoring system (1984) for either the RCFr immediate or 
delayed recall. Descriptive statistics and results are presented in tables 24 and 25. 
Similarly, no statistically significant main effects or interaction effects were found using 
raw scores for VR-I or VR-II. Descriptive statistics and results for VR-I and VR-II are 
presented in tables 26 and 27. 
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Table 24(a) 
Raw Scores for Rey Complex Figure Test Immediate Recall 
Laterality Gender M SD n 
Right CVA Male 16.64 18.42 78 
Female 14.28 14.59 58 
Total 15.63 16.87 136 
Left eVA Male 21.03 21.40 63 
Female 16.78 19.25 36 
Total 19.48 20.64 99 
Total Male 18.60 19.85 141 
Female 15.23 16.47 94 
Total 17.26 18.61 235 
Table 24(b) 
Tests of Between-Subjects Effects for the Rey Complex Figure Test Immediate Recall 
Source SS df MS F P Effect Size 
Laterality 644.51 1 644.51 1.87 .173 .008 
Gender 594.37 1 594.37 1.73 .190 .007 
Laterality x Gender 48.40 1 48.40 .14 .708 .001 
Within Cells 79589.70 231 344.54 
Total 151011.00 235 
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Table 25(a) 
Raw Scores for Rey Complex Figure Test Delayed Recall 
Laterality Gender M SD n 
Right CVA Male 14.24 17.56 78 
Female 11.45 14.89 58 
Total 13.05 16.47 136 
Left CVA Male 20.03 20.94 63 
Female 15.72 19.51 36 
Total 18.46 20.44 99 
Total Male 16.83 19.29 141 
Female 13.09 16.84 94 
Total 15.33 18.41 235 
Table 25(b) 
Tests of Between-Subjects Effects for Rey Complex Figure Test Delayed Recall 
Source SS df MS F P Effect Size 
Laterality 1373.52 1 1373.52 4.13 .043 .018 
Gender 684.80 1 684.80 2.06 .153 .009 
Laterality x Gender 31.11 1 31.11 .093 .760 .000 
Within Cells 76907.88 231 332.94 
Total 134513.00 235 
--.-~---.----------------------------------
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Table 26(a) 
Raw Scores for Visual Reproduction I 
Laterality Gender M SD n 
Right CVA Male 35.47 17.26 77 
Female 34.33 15.71 58 
Total 34.98 16.56 135 
LeftCVA Male 37.85 18.33 59 
Female 37.94 16.26 36 
Total 37.88 · 17.49 95 
Total Male 36.50 17.71 136 
Female 35.71 15.93 94 
Total 36.18 16.97 230 
Table 26(b) 
Tests of Between-Subjects Effects for Visual Reproduction I 
Source SS df MS F P Effect Size 
Laterality 479.77 1 479.77 1.66 .199 .007 
Gender 14.51 1 14.51 .05 .823 .000 
Laterality x Gender 20.41 1 20.41 .07 .791 .000 
Within Cells 65463.46 226 289.66 
Total 367017.00 230 
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Table 27 (a) 
Raw Scores for Visual Reproduction II 
Laterality Gender MS SD n 
Right CVA Male 25.44 18.58 77 
Female 23.22 17.06 58 
Total 24.49 17.91 135 
LeftCVA Male 26.69 19.62 59 
Female 24.39 16.96 36 
Total 25.82 18.60 95 
Total Male 25.99 18.97 136 
Female 23.67 16.94 94 
Total 25.04 18.17 230' 
Table 27(b) 
Tests of Between-Subjects Effects for Visual Reproduction II 
Source SS df MS F P Effect Size 
Laterality 78.01 1 78.01 .234 .629 .001 
Gender 272.98 1 272.98 .820 .366 .004 
Laterality x Gender .11 1 .11 .000 .986 .000 
Within Cells 75196.14 226 332.73 
Total 219777.00 230 
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V~uospatialConsuuction 
Using two-way ANOV As, no statistically significant main effects or interaction 
effects were found for gender or side of lesion using raw scores for Block Design. 
Descriptive statistics and results are presented in Table 28. Similarly, no statistically 
significant main effects or interaction effects were found using raw scores for RCFT copy 
based on the Denman Neuropsychological Battery scoring system (1984). Descriptive 
statistics and results for RCFT copy are presented in Table 29. 
Table 28(a) 
R(l,W Scores for Block Design 
Laterality Gender M SD n 
RightCVA Male 12.96 11.20 77 
Female 10.78 10.57 58 
Total 12.02 10.95 135 
Left CVA Male 17.75 13.36 60 
Female 15.03 13.94 36 
Total 16.73 13.58 96 
Total Male 15.06 · 12.38 137 
Female 12.40 12.08 94 
Total 13.98 12.30 231 
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Table 28(b) 
Tests of Between-Subjects Effects for Block Design 
Source SS df MS F p Effect Size 
Laterality 1094.61 1 1094.61 7.47 .007 .032 
Gender 322.51 1 322.51 2.20 .139 .010 
Laterality x Gender 3.86 1 3.86 .026 .871 .000 
Within Cells 33249.19 227 146.47 
Total 79953.00 231 
Table 29(a) 
Raw Scores for Rey Complex Figure Test Copy Trial 
Laterality Gender M SD n 
Right eVA Male 44.58 23.94 78 
Female 40.05 26.06 58 
Total 42.65 24.87 136 
Left eVA Male 48.67 29.40 63 
Female 48.72 27.83 36 
Total 48.69 28.70 99 
Total Male 46.40 26.50 141 
Female 43.37 26.94 94 
Total 45.19 26.66 235 
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Table 29(b) 
Tests of Between-Subjects Effects for Rey Complex Figure Test Copy Trial 
Source SS df MS F p Effect Size 
Laterality 2208.90 1 2208.90 3.12 .079 .013 
Gender 271.02 1 271.02 .383 .537 .002 
Laterality x Gender 284.66 1 284.66 0402 .527 .002 
Within Cells 163537.11 231 707.95 
Total 646242.00 235 
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DISCUSSION 
This study of the archival data for 564 patients referred for neuropsychological 
evaluation resulted in the selection of 235 patients who had suffered their first stroke 
within 7 months of evaluation. There were 63 males with left hemisphere damage, 78 
males with right hemisphere damage, 36 females with left hemisphere damage and 58 
females with right hemisphere damage. The demographic variables of age and education 
were not significantly different among the groups as determined by Levine's Test of 
equality of error variance. Using two-way ANOVA analyses for 15 test variables, no 
significant interaction or main effects were found for gender and laterality once the 
Bonferroni adjustments were made to control for artificial inflation of the alpha rate. The 
adjusted alpha was .003. 
While there were no significant differences found among the groups after the 
Bonferroni correction, there were some very minor findings for laterality effects. The 
neuropsychological tests most sensitive for laterality included Longest Digit Span 
Forward <p = .092; Effect Size = .012), Logical Memory I <p = .023; Effect Size = .023), 
Logical Memory II (p = .071; Effect Size = .014), Rey-Osterrieth Complex Figure Test 
Copy (p = .079; Effect Size = .013) and Delayed Recall <p = .043; Effect Size = .018), 
and Block Design <p = .007; Effect Size = .032). All differences were in the expected 
direction, with damage to the right hemisphere producing lower scores on the Rey-
Oterrieth Complex Figure Test both Copy and Delayed Recall, and Block Design. and 
damage to the left hemisphere producing lower scores on Digit Span Forward, and 
Logical Memory I and II (Lezak et al., 2004). 
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One reason for the lack of significant differences between the groups on the 
neuropsychological measures could be the amount of within group variance. In this study 
there are several instances wherein the standard deviation within the group was as large 
or larger than the mean of the group on a given measure. As Reitan and Fitzhugh (1971) 
and Hom and Reitan (1990) found with their studies, the within group differences are so 
great, they make it very difficult to find between group differences. Their proposed 
solution to the problem was to compare scores within groups, for example, comparing 
right hemisphere lesioned patients' VIQ scores with right hemisphere lesioned patients' 
PIQ scores. 
Even in studies that utilized patients with unilateral lesions, findings of gender 
differences in neuropsychological testing have been inconsistent. Most studies have used 
index scores, and while they increase the power of the studies to find differences among 
the groups, they may be less precise in the detection of specific cognitive deficits. 
In the studies utilizing index scores, those that found gender differences included 
McGlone (1977, 1978) Inglis et al. (1982) and Sundet (1986). In McGlone's studies, she 
found that males with left hemisphere lesions did worse on the W AIS VIQ, scoring in the 
Low Average range of functioning, while males with right hemisphere lesions performed 
similarly to controls and to females with lesions in either hemisphere, in the Average 
range of functioning. On PIQ, the females scored in the Average range of functioning 
regardless of the hemisphere of the lesions. Of particular note is the fact that the males 
with left hemisphere damage had a particularly high mean PIQ, placing them in the High 
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Average range of functioning. This likely skewed the data and the statistically significant 
differences they found likely represent selection bias rather than true gender related 
effects. 
Inglis et al. (1982) showed similar findings to those of McGlone (1977, 1978) in 
that VIQ scores were lower for left hemisphere damaged individuals regardless of gender 
than for those with right hemispheric lesions. Again, however, males with right 
\ 
hemisphere lesions scored at the top of the Average range on VIQ, and the statistically 
significant differences they found also likely represent selection bias rather than true 
gender related effects. 
When examining the various W AIS subtests, Inglis and Lawson (1983) found 
results consistent with their previous study in that males with left hemisphere lesions 
scored less on verbal subtests than males with right hemisphere lesions, with the opposite 
being true for performance subtests. Females, on the other hand, had equivalent subtest 
scores regardless of where their damage was located. 
Sundet (1986) found differences only when examining the discrepancy between 
the index scores. In that study, males with left hemisphere lesions scored lower than 
males with right hemisphere lesions, while the females once again scored comparably 
regardless of the location of hemispheric damage. 
In contrast, Todd, Coolidge and Satz (1977), Snow and Sheese (1985), Whelan 
and Walker (1988) and Herring and Reitan (1986) found no differences between genders. 
Similarly, the present study was unable to find significant differences between the 
genders on several commonly used assessment instruments in five different cognitive 
domains. 
..-- ---_._-- ---------------" 
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Potential explanations for different findings include differences in etiology of 
brain injury, location of lesions along the anterior-posterior axis of the brain, length of 
time since onset of the injury, severity of brain injury, age of subjects, differing types of 
tests used to measure the outcomes, number of subjects in each study, and differences in 
statistical methodology. Generally, these factors did not vary systematically between 
studies that did and did not find gender differences in cognitive functioning after 
unilateral brain injury. However, as noted above, most of the studies that found gender 
differences appeared to suffer from selection bias with males' mean scores either 
approaching or within the High Average range of functioning. It appears likely that the 
men and women in these studies were not cognitively comparable premorbidly, and post 
brain injury gender related differences merely reflects this premorbid difference. 
In an attempt to correct for some ()f the possible differences between groups, the 
present study used only stroke victims, with the length of time since onset within 7 
months. Additionally, this study used more subjects than most previous studies. One 
factor that could not be controlled for, however, was the wide variation in severity of 
damage within the groups. While the groups in this study were larger than in the other 
studies, and all subjects suffered from CV As, there was a great deal of variability within 
the groups because they represent the wide variation in severity of cognitive deficit 
following evA. This wide variation in injury severity may have resulted in the 
considerable within group variances, making it more difficult to find subtle differences 
between the groups. 
In order to correct for the variability in the severity of damage following stroke, 
the groups could be further divided based on size of lesion as determined by imaging, or 
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possibly on motor or sensory functioning abilities as determined by testing. The 
drawback to this method of control, however, is that neither of these variables is highly 
correlated with neuropsychological test results. Thus, even with such controls, there may 
still have been too much variability within groups to detect subtle differences between 
groups. 
Another alternative research design would be to combine all forms of unilateral 
lesions in the database, which would increase the sample size, but add the confounding 
variable of different disease processes. Based on the findings of the experiments 
reviewed here and the results of this study, however, it appears unlikely that these 
changes would bring about significant differences in the results obtained. 
Theoretically speaking, the results of this study could indicate that laterality is not 
significantly different between genders, and that although there are some minor 
differences in brain structure between genders, this does not necessarily translate into 
significant differences in performance on neuropsychological tests. In other words, 
males and females are more similar than they are different with regard to cognitive 
functioning following unilateral stroke. Clinically these results suggest it is not necessary 
to pursue different rehabilitation approaches for men and women based on cognitive 
functioning. 
Summary 
The present study compared the performance of 141 males and 94 females with 
lateralized brain damage, consistent etiology of brain injury (stroke) and consistent length 
of time since onset of injury on individual measures of cognitive abilities across five 
different domains. The cognitive domains included attention and working memory, 
~~~--------~-
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language, verbal learning and memory, visuospatiallearning and memory, and 
visuospatial construction. Additionally, the number of subjects in each cell was greater 
in this study than in any of the other studies that have been reviewed here. Using two-
way ANOVA analyses for 15 test variables, no significant interaction or main effects 
were found for gender and laterality once the Bonferroni adjustments were made to 
control for artificial inflation of the alpha rate. The adjusted alpha was .003. While there 
were no significant gender differences found among the groups in any of the five 
cognitive domains tested, there were some very minor findings for laterality effects. The 
neuropsychological tests most sensitive for laterality included Longest Digit Span 
Forward (p = .092), Logical Memory I (p = .023), Logical Memory II (p = .071), Rey-
Osterrieth Complex Figure Test Copy (p = .079) and "Delayed Recall (p = .043), and 
Block Design (p = .007). All differences were in the expected direction, with damage to 
the right hemisphere producing lower scores on the Rey-Oterrieth Complex Figure Test 
both Copy and Delayed Recall, and Block Design, and damage to the left hemisphere 
producing lower scores on Digit Span Forward, and Logical Memory I and II. 
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